Abstract
Introduction Stigma "deeply discredits and transforms people from whole individuals to tainted, discounted ones" [1, 2] . It is a complex, contextual, dynamic social process that "marks" an individual for an attribute that violates social expectations and is devalued culturally [1, 2] . Stigma scholars have described it as driver of health inequalities and a fundamental social determinant of health [3] [4] [5] . The majority of research considering the health-related causes and consequences of stigma have focused on stigma specifically occurring with mental illness, minority sexual orientation, obesity, HIV/AIDS, disability, and minority race/ethnicity [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] .
Stigma occurring in the context of adolescent sexual behavior, pregnancy, early childbearing, abortion, and sexually transmitted infections (STIs) may lead to adverse health and social consequences, including shame, social marginalization, violence and mental health morbidity [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] . Our recent work has formally conceptualized and measured social stigma spanning a broader continuum of SRH events to explore whether adolescent SRH stigma at the environmental or community level negatively influences family planning decision-making and behaviors [22] [23] [24] . Based upon formative qualitative research [22, 23] , we developed an Adolescent SRH Stigma Scale to assess environmental stigma within the community accompanying different dimensions of SRH and family planning [24] . The 20-item instrument, which comprises Internalized Stigma, Enacted Stigma, and Stigmatizing Lay Attitudes sub-scales, was then tested in a survey study of 1,080 women ages 15-24 recruited from schools, health facilities, and universities in two cities in Ghana.
While this work was useful in providing initial estimates of SRH stigma and documenting relationships between girls' higher SRH stigma scores and nonuse of modern contraception [22] [23] [24] , findings alone are not sufficient to inform targeted, multi-level interventions to reduce or manage SRH stigma. Indeed, the causes of adolescent SRH stigma have been given little attention in research to date, but a better understanding of the factors contributing to environmental SRH stigma is needed to identify young women and communities most at risk for stigma and its adverse consequences. Such research is also needed to guide more holistic public health practices, programs and policies that ultimately de-stigmatize SRH for adolescents in Africa and elsewhere.
We investigated a diverse set of demographic, social and health factors associated with environmental SRH stigma perceived by adolescent girls from two urban communities in western Sub-Saharan Africa.
Materials and methods

Study design and sample
The study was approved by the Institutional Ethics Review Boards of the Ghana Health Services, University of Ghana, Kwame Nkrumah University of Science and Technology, and University of Michigan. For this analysis, we drew upon data from a comprehensive survey study of adolescent and young adult females ages 15-24 from community-and clinic-based sites in Accra and Kumasi, Ghana. Our study design and sample have been described elsewhere [24] . In brief, a cluster sampling technique was used to recruit 1,080 participants from 11 total sites: four Senior High Schools within the Ghana Educational Service, five Ghana Health Service facilities (e.g. antenatal, postnatal, family planning and child welfare clinics), and two universities. This sampling frame provided heterogeneity in types of clinics (antenatal, postnatal, family planning, adolescent, abortion, child welfare) and schools (public, co-education, female only) and the characteristics of the populations they serve (i.e. reproductive, relationship, socioeconomic, religious characteristics).
Trained Ghanaian research assistants (RAs) approached women at recruitment sites, provided study information, invitations to participate, and screened young women for eligibility. Eligible potential participants were: 1) females, 2) between the ages of 15 and 25, 3) residents of Accra or Kumasi or surrounding areas, and 4) able to speak English or one of two local languages (Ga or Twi). Following eligibility screening and enrollment, RAs obtained informed written consent; we obtained parental consent waivers from all Ghanaian IRBs given the sensitive nature of our survey and to ensure confidentiality. Enrolled participants then completed the confidential survey interview administered by RAs via tablets using Qualtrics Mobile, a secured, web-based data collection and management system. Our survey was informed by our preceding qualitative study, our prior reproductive health services and stigma-related research, an extensive review of the relevant literature on stigma and the social context of adolescent SRH, and drawing upon well-established existing survey items (e.g. Demographic and Health Survey). [1, 2, [6] [7] [8] [9] [10] [11] [22] [23] [24] Specifically, the included sections to measure girl's: 1) demographic and social background characteristics; 2) general and mental health and social wellbeing; 3) family planning knowledge, attitudes, and perceived norms and barriers; 4) reproductive histories; 5) contraceptive and family planning service experiences; and 6) different dimensions of adolescents' perceptions of and experiences related to SRH stigma within their environments. We pilot-tested the survey in interviews with a convenience sample of 25 adolescent and young adult women from our targeted recruitment sites to ensure comprehension. Survey completion times ranged from 30-90 minutes, which given the cumulative nature of the content was determined primarily by the extent of participants' reproductive histories. Participants were offered a pre-paid telephone card for participating in the study, sharing their experiences and perspectives, and as appreciation for their time.
Measures
Sexual and reproductive health stigma. The comprehensive survey included our new Adolescent SRH Stigma Scale, which we psychometrically tested and validated specifically for this project. [24] The final version of the Adolescent SRH Stigma Scale comprised 20 items measuring three primary domains of environmental stigma (Internalized Stigma 6-items; Enacted Stigma 7-items; Stigmatizing Lay Attitudes 7-items). Specifically, these items reflected statements about environmental stigma, specifically regarding the disgrace and shame (internalized stigma), discrimination and marginalization (enacted stigma), and negative community norms (stigmatizing lay attitudes) that may occur with adolescent sex, pregnancy, childbearing, abortion, STI and family planning. Response options were on a 3-point Likert scale (disagree, neutral, agree). For our analyses, we created an additive index, whereby responses of "agree" were coded as (1) and summed for a total score, with scores ranging from 0-20 and higher scores indicating higher levels of perceived stigma.
Health and social wellbeing. We examined a series of items on physical and mental health and social wellbeing as potential predictors of SRH stigma. For health histories, women were asked whether they "suffer from any chronic medical condition or ongoing health problem, for example high blood pressure or asthma," which we examined as a binary variable (any chronic health condition vs. none). We assessed current general and mental health status with a series of standardized items. We first used the 5-point Likert item for self-rated overall health (excellent, very good, good, fair, or poor) and present results as excellent/very good vs. <very good health. We assessed mental health symptoms with single items adapted from validated depression, anxiety and stress scales. Via the Patient Health Questionnaire (PHQ), women were asked how often, on a 5-pt scale (1 = never, 2 = almost never, 3 = sometimes, 4 = fairly often, or 5 = very often), in the past month they had been bothered by the following depression and anxiety symptoms, respectively: 1) feeling sad, depressed, or hopeless, and 2) feeling excessive worry, nervous, anxious, or on edge. [25] With the same response options, they were asked about whether they, "felt stressed, as if you were unable to control the important things in your life or difficulties were piling up so high that you could not overcome them," a single item which was adapted from the Perceived Stress Scale (PSS). [26] For social wellbeing, we administered the abbreviated Everyday Discrimination Scale.
[27] Via five items, women were asked how often in their day-to-day lives (6-point likert scale: 1 = never, 2 = less than once a year, 3 = a few times a year, 4 = a few times a month, 5 = at least once a week, or 6 = almost every day) they had the following discrimination experiences: 1) "you are treated with less courtesy or respect than other people;" 2) "you receive poorer service than other people at restaurants or stores;" 3) "people act as if they think you are not smart;" 4) "people act as if they're afraid of you;" and 5) "you are threatened or harassed." Responses to the five discrimination items were summed for a total score, ranging from 0-25, with higher scores indicating greater discrimination symptoms. Finally, for other stressful social experiences, we adapted adverse life event (ALE) items used in prior studies of general and reproductive health [28, 29] . These items measured 9 different ALEs, including financial, emotional, traumatic and partner-related experiences in one's lifetime. Responses were binary (yes vs. no) and affirmative responses were summed for a total score, ranging from 0-9, with higher scores indicating more ALEs.
Sociodemographics and reproductive history. We examined the following sociodemographic variables as "predictors" of SRH stigma: age, ethnic group (Akan, Ga/Dangme, Ewe, vs. Other), religious affiliation (Muslim vs. Christian/Other), religious importance (extremely/very vs. not at all/somewhat/important), frequency of religious service attendance (!weekly vs. <weekly), educational attainment (completed secondary school or more vs. <secondary school), relationships status (married/engaged, romantic/sexual relationship, vs. none), employment status (employed in last seven days vs. not employed) and health insurance status (insured vs. uninsured). We examined the following sexual and reproductive history characteristics: sexual intercourse with male partner (lifetime and in last 12 months, yes vs. no), number of sex partners (lifetime and last 12 months, 0, 1, vs. !2), sexual assault (lifetime and last 12 months, yes vs. no), physical assault by an intimate partner (lifetime, yes vs. no), receipt of family planning services (lifetime and last 12 months, yes vs. no), contraceptive use (lifetime and at last sex, yes vs. no), and histories of pregnancy, live birth, miscarriage/stillbirth, and abortion (lifetime, yes vs. no).
Statistical analysis
Our analytic sample included 1,063 of the 1,080 participants (98.5%) who completed 60% or more of survey items, including all SRH stigma items. We used descriptive (means with standard deviations (SD), frequencies with proportions (%)) and bivariate statistics (Student's T-test, ANOVA) to describe and compare SRH stigma scores across sociodemographic, health, and reproductive history groups. We used multivariable linear regression with a recruitment site cluster effect to simultaneously examine all available sociodemographic, health, and reproductive history factors potentially associated with stigma. Variables were considered for inclusion in regression models if their p-values in bivariate analyses were <0. 25 . We employed a step-wise approach, modeling sociodemographics first, then adding health and social wellbeing factors, followed by reproductive history factors. For factors that were highly collinear (e.g. sexual history variables, mental health variables), we retained those with the strongest effects in final models. We present regression results as adjusted beta coefficients (β) and 95% CIs. We used STATA 13.0 (College Station, TX) for all analyses.
Results
Characteristics of the sample are presented in Table 1 . The mean age of participants was 20 years. Equal proportions were from Kumasi and Accra. Half (52%) self-identified as Akan ethnicity. The predominant religious affiliation was Christian/other (88%), with 77% reporting religion as extremely/very important and 80% attending religious services weekly or more frequently. Less than half had completed secondary school (42%) and three-quarters (74%) were not employed. Nearly half were in a romantic or sexual relationship (47%), though few were married or engaged (15%). For health and social wellbeing, 37% rated their health as good; 8% had a history of chronic health condition. Current depression, anxiety and stress symptoms were reported, on average, one to two times per month (means 2.40, 2.19, and 2.09, respectively, on 1-5 scale). Mean scores on the everyday discrimination and stressful life events scales were 4.46 (range 0-25) and 3.07 (range 0-9), respectively. For sexual and reproductive histories, intercourse experience (lifetime 69%; last 12 months 63%) was common, with 43% reporting ! 2 lifetime partners. Half (52%) reported ever use of contraception; 41% had used contraception at last sex. Receipt of formal family planning services was less common (35%). Half had ever been pregnant (49%); a quarter had given birth (26%) and 10% reported an abortion history. Nearly one-third reported a history of sexual assault (30%).
Sexual and reproductive health stigma
Responses to the SRH Stigma Scale, sub-scales, and individual items are presented in Table 2 . The mean score on the SRH Stigma scale was 13.11 (SD 3.78, range [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] , with mean subscale scores highest for enacted stigma (4.55, SD 1.82, range 0-7) and similar for internalized (4.28, SD 1.42, range 0-6) and stigmatizing lay attitudes (4.28, SD 1.47, range 0-7). Agreement with the various stigma items was common, with 15 of the 20 items having >60% agreement. Stigma of abortion (64-92%), sex (56-86%), and childbearing/pregnancy (49-78%) had the highest rates of agreement while family planning stigma had the lowest agreement (31%-65%) ( Table 2 ).
Factors associated with SRH stigma
In the unadjusted analysis (Table 3) , factors associated with SRH stigma scores included: age, city, religious affiliation, educational attainment, relationship status, self-rated health, and histories of sexual intercourse, receipt of family planning services, modern contraceptive use, pregnancy, and number of sexual partners (p-values<0.05). Compared to their counterparts, SRH stigma scores were higher among girls who were younger, residing in Accra, Muslim religious affiliation, still in or had dropped out of secondary school, unemployed, in excellent/very good self-rated health, and who reported prior pregnancy(ies) and higher numbers of sexual partners (Table 3) . On the other hand, SRH stigma scores were lower among girls who were in a relationship and those who had sexual intercourse experience, received family planning services, and used contraception (Table 3) . In multivariable linear regression analyses (Table 4) , factors positively associated with higher SRH stigma scores included history of pregnancy (β = 1.53, 95% CI = 0.51,2.56) and reporting excellent/very good (vs. good) self-rated health (β = 0.89, CI = 0.20,1.58). Older age (β = -0.17, CI = -0.24,-0.09), higher educational attainment (secondary school or greater vs. still in school/school drop-out, β = -1.22, CI = -1.82,-0.63), and sexual intercourse experience (β = -1.32, CI = -2.10,-0.55) were associated with lower SRH stigma scores.
Discussion
Using a new validated Adolescent SRH Stigma Scale we developed and tested among adolescents in two urban, western Sub-Saharan African communities, we found high levels of environmental SRH stigma, especially reported by the youngest girls. Our nuanced measurement approach highlighted varying degrees of negative social and community norms, attitudes and beliefs occurring across different dimensions of SRH. While high levels of abortion stigma were not surprising, similar levels of abortion stigma reported for sexual intercourse and pregnancy-two distinct reproductive events that have been less studied in stigma research-were perhaps less expected. Building upon prior stigma work in the U.S. and Africa largely focused on HIV and abortion stigma, our findings add estimates of environmental SRH stigmas across a broader spectrum of reproductive life experiences. They also provide insight into SRH stigma specifically perceived by adolescents-a vulnerable but understudied group in African family planning and stigma research, despite the severe impact of stigma and its health and social consequences for this group [30] [31] [32] .
We explored a diverse set of demographic, health, and social context factors associated with adolescent SRH stigma. Prior pregnancy was perhaps the clearest, strongest predictor among our young Ghanaian sample. This finding is consistent with those of studies (ours and others') in which previously pregnant or parenting adolescents, both in U.S. and African cohorts, have reported discrimination, marginalization, and violence [15] [16] [17] 33, 34] . However, this relatively modest body of work has not explicitly conceptualized or formally measured SRH stigma. Also, congruent with our larger project in which we postulated that SRH stigma serves as a barrier to family planning, higher levels of stigma here were reported among girls who had never used contraceptive methods or services, though this trend was not significant in multivariable analyses. On the other hand, prior sexual intercourse experience was associated with lower levels of stigma. It is not clear from our data whether girls had disclosed prior sexual experiences, such that sex itself may not have been a stigmatizing event but rather the perceived social manifestations and consequences of it were. Alternatively, it may be that sex without the consequence of pregnancy could foster stigma resilience, or even a sense of pride or accomplishment. This requires further study. Of note, our survey items were designed to measure SRH stigma within women's social environments and not (necessarily) experienced stigma; although in this analysis we explicitly assessed girls' histories of a range of SRH events. Our ongoing work in Africa and the U.S. is further investigating stigma directly attributable to sex, pregnancy, contraceptive use, abortion and family planning service use. Additionally, given the cross-sectional nature of our data, we were unable to establish temporality or examine time-varying levels of SRH stigma that may change over time as a result of new exposures. It is likely that stigma and SRH perceptions and experiences are bi-directionally associated-that one's perceptions of SRH shaped by the SRH experiences of one's own, one's friends, family, or community members, which in turn may or may not be accompanied 19. When teens have sex for the first time, it is usually because they were pressured by their friends or partners to do so. Factors associated with reproductive health stigma https://doi.org/10.1371/journal.pone.0195163.t004
Factors associated with reproductive health stigma by stigma [22] [23] [24] . Conversely, one's SRH experiences may be shaped by negative attitudes and beliefs about SRH, which further perpetuate stigma. Additional longitudinal studies are needed to disentangle the complex, dynamic interrelationships between adolescents SRH perceptions, experiences and stigma. Regarding social and health predictors, lack of education, unemployment, and religious affiliation (Muslim) were associated with adolescent SRH stigma, findings which align with results of other studies documenting high levels of reproductive and other types of stigmas among vulnerable or conservative groups [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [15] [16] [17] 33, 34] . Social discrimination, depression, anxiety, and physical health conditions were not associated with stigma, although psychological stress and adverse life events were marginally associated. Perhaps other stigmatized identities, in this case mental or physical illness or other factors contributing to discrimination, foster stigma resilience. It is also possible that while discrimination and mental health morbidity have historically been conceptualized as common correlates of stigma [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] , perhaps they do not contribute to SRH stigma specifically, or even to stigma in this geographic/cultural context. In our longitudinal analysis of a cohort of adolescent girls in the United States [34] , we found that history of pregnancy was the strongest predictor of everyday discrimination and of stress but not depression; stigma was not measured. For the current study, it is also possible that other confounding factors not comprehensively measured, such as violence exposure, relationship dynamics, or health, account for associations of interest (or lack thereof). Moreover, to our knowledge, items from the Everyday Discrimination Scale and the Patient Health Questionnaire have not been widely validated among African or adolescent samples, and we adapted abbreviated versions of these scales which offer limited measurement of relatively complex health and social constructs. Overall, the interrelationships between social wellbeing, physical and mental health, and SRH stigma require further investigation using more holistic bio-psycho-social frameworks and methodological approaches.
In addition to the above-described limitations, our results were likely impacted by social desirability bias given the sensitive nature of our study and our young sample. Additionally, we focused on two major cities in Ghana and on participants recruited from schools and health facilities, such that our findings are not generalizable to all girls in Sub-Saharan Africa or other sociocultural or geographic contexts in which SRH stigma may be perceived or experienced differently. Although, the SRH stigma found here is perhaps notable given the relatively developed reproductive healthcare infrastructure in Ghana compared to other countries. We did not explore the perceptions or experiences of SRH stigma and its predictors among adolescent boys or of transgendered youth, which are highly relevant sub-populations for which SRH stigma has been understudied and deserve future research inquiry. Finally, our stigma scale did not capture the full spectrum of SRH stigmas, for example HIV, STIs or sexual minority stigmas, or an exhaustive list of potential predictors of stigma.
Nonetheless, our study suggests that these adolescent girls endorse stigmatizing attitudes around issues of SRH and/or have observed or felt SRH stigma in their environments. Some life experiences or lack thereof appear to render some girls more vulnerable to stigmatizing beliefs (e.g. no prior health challenges, having had a pregnancy, never having had sex), and others more resilient to stigma (e.g. being sexually active but successfully avoiding pregnancy). While our findings provide insight into a diverse set of factors associated with SRH stigma in Ghana, they also highlight clear remaining gaps in adolescent health research and important directions for future study. Research is needed to inform more holistic, evidence-based practices, programs and policies that can foster stigma resilience at the individual level and counter adolescent SRH stigma at the environmental level in order to improve SRH outcomes for young women and communities across the globe.
